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IN THE CLAIMS 

Please amend the claims as follows: 

1 . (Currently Amended) A duty cycle adjust circuit comprising: 

a first programmable logic circuit to output on e of a plurality of variable incremental high 
logic signals upon r e ceiving a first control signal based on on e of a pred e t e rmined amount of 
incr e mental high signals from , the incremental logic signals to increment edges of a high signal 
of an input clock signal in accordance with a set of first control signals, er and to output on e of a 
plurality of variable decremental high logic signals upon r e c e iving a s e cond control signal ba se d 
on on e of a pr e determin e d amount of d e crem e ntal high signals from a the decremental logic 
signals to decrement edges of the high signal of the input clock signal in accordance with the 
first control signals ; 

a second programmable logic circuit to output an incremented high logic signal upon 
r e c e iving a third control signal or to output a decremented high logic signal upon receiving a 
fourth second control signal; 

a positive variable duty cycle adjust circuit to couple to an input clock terminal (CLK IN) 
to receive the input clock signal and the incremental high logic signals and to output one of a 
plurality of an incremented duty cycle adjusted clock signal s, the clock signal having ae 
incr e m e nt e d ahigh signal incremented from the high signal of the input clock signal as a 
function of the first control signals; 

a negative variable duty cycle adjust circuit to couple to couple to the CLK IN to receive 
the input clock signal and the decremental high logic signals and to output on e of a plurality of a 
decremented duty cycle adjusted clock signals , the clock signal having a d e cr e m e nt e d high signal 
decremented from the high signal of the input clock signal as a function of the s e cond first 
control signals; and 

an output module to receive the incremented and decremented high logic signals and the 
incremented and decremented duty cycle adjusted clock signals, and to couple to an output clock 
terminal (CLK OUT) to output an adjusted clock signal having one of th e plurality of an 
incremented or decremented duty cycle clock signals as a function of the incr e mented or 
d e cr e m e nted high logic signal, r e sp e ctively second control signal . 
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2. (Original) The circuit of claim 1, further comprising: 

an oscillator coupled to the CLK IN to generate the input clock signal having the high 
signal and a low signal within a clock cycle. 

3. (Currently Amended) The circuit of claim 1, wherein the first programmable logic circuit 
comprises: 

a plurality of memory elements associated with the pr e d e t e rmin e d amount of incremental 
and decremental high logic signals, wherein each memory element has an input and an output, 
wh e r e in each input to couple to receive an associated first control signal; and 

a plurality of inverters, wherein each inverter has an input and an output, wherein the 
input of each inverter is coupled to the output of an associated memory element, wherein the 
output of the inverter is coupled to the positive variable duty cycle adjust circuit and the negative 
variable duty cycle adjust circuit. 

4. (Original) The circuit of claim 3, wherein the positive variable duty cycle adjust 
circuit comprises: 

a plurality of duty cycle incremental adjust circuits associated with the plurality of 
incremental high signals, wherein each duty cycle incremental adjust circuit comprises a 
plurality of NAND gates. 

5. (Original) The circuit of claim 4, wherein each plurality of NAND gates of the 
plurality of duty cycle incremental adjust circuits comprise: 

a first NAND gate having first and second inputs and an output, wherein the first input of 
the first NAND gate is coupled to the output of an associated memory element of the first 
programmable logic circuit and the input of the associated inverter of the first programmable 
logic circuit, and wherein the second input of the first NAND gate to couple to the CLK IN; 

a second NAND gate having first and second inputs and an output, wherein the first input 
of the second NAND gate is to coupled to a power source V cc , and wherein the second input of 
the second NAND gate is coupled to the output of the first NAND gate; and 
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a third NAND gate having first and second inputs and an output, wherein the first input 
of the third NAND gate is coupled to the output of the associated inverter of the first 
programmable logic circuit, wherein the second input of the third NAND gate is coupled to the 
output of the second NAND gate, and wherein the output of the third NAND gate is coupled to a 
first input of a second NAND gate of a subsequent duty cycle incremental adjust circuit. 

6. (Original) The circuit of claim 5, wherein each duty cycle incremental adjust circuit 
of the positive variable duty cycle adjust circuit further comprises: 

a capacitor coupled to each plurality of NAND gates of duty cycle incremental adjust 
circuit such that one end of the capacitor is coupled between an output of the second NAND gate 
and the second input of the third NAND gate and the other end of the capacitor to couple to 
ground (GND). 

7. (Original) The circuit of claim 4, wherein the negative variable duty cycle adjust 
circuit comprises: 

a plurality of associated duty cycle decremental adjust circuits associated with the 
plurality of decremental high signals, wherein each associated duty cycle decremental adjust 
circuit comprises a plurality of NAND gates. 

8. (Original) The circuit of claim 7, wherein each plurality of NAND gates of the 
plurality of the negative variable duty cycle adjust circuit comprise: 

a first NAND gate having first and second inputs and an output, wherein the first input of 
the first NAND gate to couple to the CLK IN, and wherein the second input of the first NAND 
gate is coupled to the output of the associated memory element of the first programmable logic 
circuit and the input of the associated inverter of the first programmable logic circuit; 

a second NAND gate having first and second inputs and an output, wherein the first input 
of the second NAND gate is coupled to the output of the first NAND gate, and wherein the 
second input of the second NAND gate is to couple to the power source V cc ; and 

a third NAND gate having first and second inputs and an output, wherein the first input 
of the third NAND gate is coupled to the output of the second NAND gate, wherein the second 
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input of the second NAND gate is coupled to the output of the associated inverter of the first 
programmable logic circuit, and wherein the output of the third NAND gate is coupled to a 
second input of a second NAND gate of a subsequent associated duty cycle decremental adjust 
circuit. 



9. (Original) The circuit of claim 8, wherein the negative variable duty cycle adjust 
circuit further comprises: 

a plurality of capacitors, wherein each capacitor is connected to each of the associated 
duty cycle decremental adjust circuits such that one end of the capacitor is coupled between the 
output of the third NAND gate and the second input of the second NAND gate of the subsequent 
duty cycle decremental adjust circuit, and the other end of the capacitor is to couple to GND. 

10. (Original) The circuit of claim 8, wherein the second programmable logic circuit 
comprises: 

a memory element having an input and an output, wherein the input of the memory 
element to couple to receive the second control signal; and 

an inverter coupled to the memory element of the second programmable logic circuit, 
wherein the inverter of the second programmable logic circuit has an input and an output, 
wherein the input of the inverter of the second programmable logic circuit is coupled to the ' 
output of the memory element of the second programmable logic circuit, wherein the inverter to 
output the incremented high logic signal or the decremented high logic signal as a function of the 
second control signal. 



1 1 . (Original) The circuit of claim 10, wherein the output module comprises: 

a duty cycle incremental select circuit, wherein the duty cycle incremental select circuit 
comprises a plurality of NAND gates coupled to the output of the inverter of the second 
programmable logic circuit, the positive variable duty cycle adjust circuit, and the output 
module; and 

an associated duty cycle decremental adjust circuit, wherein the associated duty cycle 
decremental adjust circuit comprises a plurality of NAND gates coupled to the output of the 
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inverter of the second programmable logic circuit, the negative variable duty cycle adjust circuit, 
and the output module. 



1 2 . (Original) The circuit of claim 1 1 , wherein the plurality of N AND gates of the duty 
cycle incremental select circuit of the output module comprises: 

a first NAND gate having first and second inputs and an output, wherein the first input of 
the first NAND gate is coupled to the input of the inverter and the output of the memory element 
of the second programmable logic circuit and wherein the second input to couple to the CLK IN; 

a second NAND gate having first and second inputs and an output, wherein the first input 
of the second NAND gate is coupled to the output of a third NAND gate of a precedent duty 
cycle incremental select circuit and wherein the second input of the second NAND gate is 
coupled to the output of the first NAND gate; and 

a third NAND gate having first and second inputs and an output, wherein the first input 
of the third NAND gate is coupled to the output of the inverter of the second programmable logic 
circuit, and the second input of the third NAND gate is coupled to the output of the second 
NAND gate. 

13. (Original) The circuit of claim 12, wherein the duty cycle incremental select circuit 
of the second programmable logic circuit further comprises: 

a capacitor coupled between the output of the second NAND gate and the second input of 
the third NAND gate of the output module. 



14. (Original) The circuit of claim 12, wherein the plurality of NAND gates of the 
associated duty cycle decremental adjust circuit of the output module comprises: 

a first NAND gate having first and second inputs and an output, wherein the first input of 
the NAND gate to couple to the CLK IN and wherein the second input of the first NAND gate is 
coupled to the output of the memory element and the input of the inverter of the second 
programmable logic circuit; 

a second NAND gate having first and second inputs and an output, wherein the first input 
of the second NAND gate is coupled to the output of the first NAND gate, and wherein the 
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second input of the second NAND gate is coupled to output of a third NAND gate of a precedent 
plurality of NAND gates of the duty cycle decremental select circuit; and 

a third NAND gate having first and second inputs and an output, wherein the first input 
of the third NAND gate is coupled to the output of the second NAND gate, and wherein the 
second input of the third NAND gate is coupled to the output of the inverter of the second 
programmable logic circuit. 

15. (Original) The circuit of claim 14, wherein the associated duty cycle decremental 
adjust circuit of the output module comprises: 

a capacitor coupled between the output of the third NAND gate and the output module. 

16. (Original) The circuit of claim 15, wherein the output module further comprises: 

a NAND gate having first and second inputs and an output, wherein the first input of the 
NAND gate of the output module is coupled to the output of the third NAND gate of the duty 
cycle incremental select circuit of the second programmable logic circuit, wherein the second 
input of the NAND gate of the output module is coupled to the output of the third NAND gate of 
the associated duty cycle decremental adjust circuit of the second programmable logic circuit, 
and wherein the output of the NAND gate of the output module to couple to the CLK OUT. 



17. (Currently Amended) A circuit comprising: 

a first edge-triggered circuit to output one of a plurality of variable incremental or 
decremental high logic signals upon receiving a first s e t of control signals based on on e of a 
plurality of pr e d e termined amount of increm e ntal to increment separations between a raising 
edge and a falling edge of an input clock signal or upon r e c e iving a s e cond control signal bas e d 
on on e or a plurality of pred e t e rmin e d amount of d e cr e m e ntal to decrement separations between 
the raising edge and the falling edge of the input clock signal in accordance with a set of first 
control signals ; 

a second edge-triggered circuit to output an incremented high logic signal or to output a 
decremented high logic signal upon r e c e iving a third control signal or a fourth in accordance 
with a second control signal , resp e ctiv e ly ; 
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a positive variable duty cycle adjust circuit to couple, to an input clock terminal (CLK IN) 
to receive the input clock signal and the incremental high logic signals and to output an 
incremented duty cycle adjusted clock signa l the clock signal having one of the a plurality of 
predetermined amount of incremental separations between the raising edge and the falling edge 
of the input clock signal as a function of th e on e of the plurality of variable incremental high 
logic signals; 

a negative variable duty cycle adjust circuit to couple to the CLK IN to receive the input 
clock signal and the decremental high logic signals and to output a decremented duty cycle 
adjusted clock signa l the clock signal having one of the a plurality of predetermined amount of 
decremental separations between the raising edge and the falling edge of the input clock signal as 
a function of th e on e of the plurality of variable decremental high logic signals; and 

an output module to receive the incremented and decremented high logic signals and the 
incremented and decremented duty cycle adjusted clock signals, and to couple to an output clock 
terminal (CLK OUT) to output the incremented duty cycle adjusted clock signal or the 
decremented duty cycle adjusted clock signal as a function of the incremented high logic signal 
or the decremented high logic signal, respectively. 

18. (Original) The circuit of claim 17, further comprising; 

an oscillator coupled to the CLK IN to generate the input clock signal having the high 
logic signal and a low logic signal in a clock cycle. 

19. (Currently Amended) The circuit of claim 17, wherein the first edge-triggered circuit 
comprises: 

a plurality of registers associated with the pr e d e t e rmin e d amount of incremental and 
decremental high logic signals, wherein each register has an input and an output, wher e in each 
input to couple to receive an associated first control signal from the set of first control signals er 
an associat e d s e cond control signal ; and 

a plurality of inverters, wherein each inverter has an input and an output, wherein the 
input of each inverter is coupled to the output of an associated register, wherein the output of the 
inverter is coupled to the positive and negative variable duty cycle adjust circuits. 



AMENDMENT AND RESPONSE UNDER 37 CFR § 1.1 11 Page 10 

Serial Number: 10/643,576 Dkt: 1376.693US1 
Filing Date: August 18, 2003 

Title: CLOCK SIGNAL DUTY CYCLE ADJUST CIRCUIT 



20. (Currently Amended) The circuit of claim 19, wherein the plurality of registers 
comprises a plurality of flip-flop circuits, wherein each flip-flop circuit to store the rec e ived 
associated first control signal or th e s e cond control signal , wh e r e in the associated first control 
signal s corresponding to is based on a fest programmed instructio n and th e s e cond control signal 
is bas e d on a s e cond programm e d instruction . 

2 1 . (Original) The circuit of claim 1 7, wherein the positive variable duty cycle adjust 
circuit comprises: 

a plurality of multiple NAND gates to increase separation between the raising and falling 
edges, wherein each multiple NAND gates comprise: 

a first NAND gate having first and second inputs and an output, wherein the first 
input of the first NAND gate is coupled to the output of the associated register of the first 
edge-triggered circuit and the input of the associated inverter of the first edge-triggered 
circuit, and wherein the second input of the first NAND gate to couple to the CLK IN; 

a second NAND gate having first and second inputs and an output, wherein the 
first input of the second NAND gate is coupled to the CLK IN is to coupled to a power 
source V cc , and wherein the second input of the second NAND gate is coupled to the 
output of the first NAND gate; and 

a third NAND gate having first and second inputs and an output, wherein the first 
input of the third NAND gate is coupled to the output of the associated inverter of the 
first edge-triggered circuit, wherein the second input is coupled to the output of the 
second NAND gate, and wherein the output of the third NAND gate is coupled to a first 
input of a second NAND gate of a subsequent multiple NAND gates. 

22. (Original) The circuit of claim 2 1 , wherein the positive variable duty cycle adjust 
circuit further comprises: 

a plurality of capacitors, wherein each capacitor is connected to each multiple NAND 
gates of the positive variable duty cycle adjust circuit such that one end of the capacitor is 



AMENDMENT AND RESPONSE UNDER 37 CFR § 1.111 Page 11 

Serial Number: 10/643,576 Dkt: 1376.693US1 
Filing Date: August 18, 2003 

Title: CLOCK SIGNAL DUTY CYCLE ADJUST CIRCUIT 

coupled between an output of the second NAND gate and the second input of the third NAND 
gate of the multiple NAND gates and the other end of the capacitor to couple to ground (GND). 

23. (Original) The circuit of claim 17, wherein the negative variable duty cycle adjust 
circuit comprises: 

a plurality of associated multiple NAND gates, wherein each of the multiple NAND gates 
comprises: 

a first NAND gate having first and second inputs and an output, wherein the first 
input of the first NAND gate to couple to the CLK IN, and wherein the second input of 
the first NAND gate is coupled to the output of the associated register of the first edge- 
triggered circuit and the input of the associated inverter of the first edge-triggered circuit; 

a second NAND gate having first and second inputs and an output, wherein the 
first input of the second NAND gate is coupled to output of the first NAND gate, and 
wherein the second input of the second NAND gate is to couple to the power source V cc ; 
and 

a third NAND gate having first and second inputs and an output, wherein the first 
input of the third NAND gate is coupled to the output of the second NAND gate, wherein 
the second input of the second NAND gate is coupled to the output of the associated 
inverter of the first edge-triggered circuit, and wherein the output of the third NAND gate 
is coupled to a second input of a second NAND gate of a subsequent multiple NAND 
gates of the plurality of multiple NAND gates. 

24. (Original) The circuit of claim 23, wherein the negative variable duty cycle adjust 
circuit further comprises: 

a plurality of capacitors, wherein each capacitor is connected to each of the multiple 
NAND gates of the negative variable duty cycle adjust circuit such that one end of the capacitor 
is coupled between an output of the third NAND gate and the second input of the second NAND 
gate of the subsequent multiple NAND gates, and the other end of the capacitor is to couple to 
GND. 
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25. (Original) The circuit of claim 17, wherein the second edge-triggered circuit 
comprises: 

a register having an input and an output, wherein the input of the register to couple to 
receive the second control signal based on a desired incremented high signal or a decremented 
low signal; and 

an inverter coupled to the register of the second edge-triggered circuit, wherein the 
inverter of the second edge-triggered circuit has an input and an output, wherein the input of the 
inverter of the second edge-triggered circuit is coupled to the out put of the register of the second 
edge-triggered circuit, wherein the output of the inverter to output the incremented high logic 
signal or the decremented high logic signal as a function of the second control signal. 

26. (Original) The circuit of claim 25, wherein the output module comprises: 

first multiple NAND gates to coupled to the output of the inverter of the second edge- 
triggered circuit, the positive variable duty cycle adjust circuit, and the output module; 

second multiple NAND gates coupled to the output of the inverter of the second edge- 
triggered circuit, the negative variable duty cycle adjust circuit, and the output module; and 

an adjusted clock signal NAND gate having first and second inputs and an output, 
wherein the output of the adjusted clock signal NAND gate is to couple to CLK OUT to provide 
one of the plurality of adjusted clock signals. 

27. (Original) The circuit of claim 26, wherein the first multiple NAND gates of the 
output module further comprises: 

a first NAND gate having first and second inputs and an output, wherein the first input of 
the first NAND gate is coupled to the input of the inverter and the output of the register of the 
second edge-triggered circuit and wherein the second input to couple to the CLK IN; f 

a second NAND gate having first and second inputs and an output, wherein the first input 
of the second NAND gate is coupled to the output of the third NAND gate of the precedent first 
multiple NAND gates and wherein the second input of the second NAND gate is coupled to the 
output of the first NAND gate; and 
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a third NAND gate having first and second inputs and an output, wherein the first input 
of the third NAND gate is coupled to the output of the inverter of the second edge-triggered 
circuit, the second input of the third NAM) gate is coupled to the output of the second NAND 
gate, and wherein the output of the third NAND gate is coupled to the first input of the adjusted 
clock signal NAND gate. 



28. (Original) The circuit of claim 27, wherein the first multiple NAND gates of the 
output module further comprises: 

a capacitor coupled between the output of the second NAND gate and the second input of 
the third NAND gate. 

29. (Original) The circuit of claim 27, wherein the second multiple NAND gates of the 
output module comprises: 

a first NAND gate having first and second inputs and an output, wherein the first input of 
the first NAND gate to couple to the CLK IN and wherein the second input of the first NAND 
gate is coupled to the output of the register and the input of the inverter of the second edge- 
triggered circuit; 

a second NAND gate having first and second inputs and an output, wherein the first input 
of the second NAND gate is coupled to the output of the first NAND gate, wherein the second 
input of the second NAND gate is coupled to output of a third NAND gate of a precedent second 
multiple NAND gates; and 

a third NAND gate having first and second inputs and an output, wherein the first input 
of the third NAND gate is coupled to the output of the second NAND gate, wherein the second 
input of the third NAND gate is coupled to the output of the inverter of the second edge- 
triggered circuit, and wherein the output of the third NAND gate is coupled to the second input 
of the adjusted clock signal NAND gate. 

30. (Original) The circuit of claim 29, wherein the second multiple NAND gates of the 
output module further comprises: 
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a capacitor coupled between the output of the third NAND gate and the second input of 
the adjusted clock signal NAND gate. 



3 1 . (Currently Amended) A method of adjusting duty cycle of an input clock signal in an 
integrated circuit, comprising: 

inputting a first programmed instruction for selecting one of a plurality of incremented or 
decremented separations between a raising edge and a falling edge of a clock signal into the 
integrated circuit device; 

generating a set of first control signals or a second control signal as a function of the first 
programmed instruction; 

generating one of a plurality of incremented or decremented duty cycle adjusted clock 
signals by incrementing or decrementing a separation between the raising edge and the falling 
edge of the input clock signal as a function of the first control signals; 

inputting a second programmed instruction for selecting to output the generated one of 
the plurality of incremented or decremented duty cycle adjusted clock signals; 

generating a third control signal or a fourth second set of control signals as a function of 
the second programmed instruction; 

selecting the generated one of the plurality of incremented or decremented duty cycle 
adjusted clock signals as a function of the third control signal or th e fourth second control 
signals; and 

outputting the selected one of the plurality of incremented or decremented duty cycle 
adjusted clock signals. 

32. (Original) The method of claim 3 1 , further comprising: 

multiplexing the outputted incremented or decremented duty cycle adjusted clock signal. 

33. (Original) The method of claim 31, wherein the input clock signal is a logic signal of 
a pulse type waveform that switches from low to high and then from high to low with a fixed 
repetition pattern in time. 
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34. (Original) The method of claim 33, wherein the pulse type waveform comprises high 
and low signals in each clock cycle. 



3 5 . (Original) The method of claim 3 1 , wherein inputting the first programmed 
instruction for selecting one of the plurality of incrementing or decrementing separations 
between the raising edge and the falling edge of the input clock signal further comprises: 

storing the first and second programmed instruction in associated memory elements of 
the integrated circuit. 

36. (Original) The method of claim 35, wherein in storing the first and second 
programmed instruction in memory elements, the memory elements comprise devices selected 
from the group consisting of registers and flip-flop circuits. 



37. (Original) The method of claim 3 1 , further comprising: 

generating the input clock signal using an oscillator, wherein the input clock signal has 
the raising edge and the falling edge in each clock cycle; and 
inputting the clock signal into the integrated circuit. 

38. (Original) The method of claim 37, wherein in generating the input clock signal, the 
input clock signal comprises a 50% duty cycle. 

39. (Original) A method of adjusting duty cycle of an input clock signal in an integrated 
circuit, comprising inputting first and second programming instructions into one of a plurality of 
edge-triggered circuits to select one of a series of plurality of incremental or decremental duty 
cycle adjust circuits to adjust the duty cycle of a clock signal as a function of the first and second 
programming instructions. 



AMENDMENT AND RESPONSE UNDER 37 CFR §1.111 Page 16 

Serial Number: 10/643,576 Dkt: 1376.693 US 1 
Filing Date: August 18, 2003 

Title: CLOCK SIGNAL DUTY CYCLE ADJUST CIRCUIT 



40. (Original) The method of claim 39, further comprising: 

generating the input clock signal using an oscillator, wherein the input clock signal has 
the raising edge and the falling edge in each clock cycle; and 

inputting the clock signal into the integrated circuit. 



